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Table S1. Rate constants and r2 coefficients obtained from fitting analyses based on several kinetic equations. 

 

Kinetic Equation NIC(1.0)-MMT NIC(1.0)-MMT-E NIC(1.3)-MMT-E 

First order : ln(Ct/C0) = −kdt 

kd 0.02928 0.2889 0.2337 

r2 0.9310 0.9806 0.3789 

 Parabolic diffusion : (1 − C
t
/C

0
)/t = kdt

−0.5
 + a 

kd 1.0633 0.4478 1.8991 

a -0.2984 -0.0349 -0.6347 

r2 0.9531 0.9896 0.9485 

Freundlich : log(1 − Ct/C0) = log(kd) + alogt 

kd 0.8113 0.6670 1.0478 

a 0.2087 0.4305 0.0483 

r2 0.9883 0.9950 0.6638 

 Elovich : 1 − Ct/C0 = alnt + b 

kd 0.1368 0.1988 0.0420 

a 0.6393 0.4587 0.9010 

r2 0.9839 0.9676 0.6789 

† These authors contributed equally to this work. 

Ct = the amount of guest in the NIC at t min; C0 = the amount of guest in the NIC at 0 min; kd = the rate constant of re-

lease, a, b, n = constant. 

In order to understand the release mechanism of NIC from the NIC loaded MMT 

hybrids, the observed release profiles were fitted to four kinetic models as plotted in 

Figure S1 and the obtained rate constants (kd) and r2 values were summarized in Table 

S1. [37,39] Considering the r2 value, the release curves of NIC from NIC(1.0)-MMT-E 

nanohybrids were well fitted with all the four kinetic models, i.e., First-order (0.9806), 

Parabolic diffusion (0.9896), modified Freundlich (0.9950), and Elovich model (0.9676) 

(Table S1). However, the results showed that the release profiles were best fitted to 

Parabolic diffusion and Freundlich models. Moreover, from the parabolic diffusion 

model, the release rate coefficients for NIC(1.0)-MMT and NIC(1.3)-MMT-E hybrids were 

determined to be 0.9531 and 0.9485, respectively, which were less than NIC(1.0)-MMT-E 
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hybrid (0.9896). The calculation with modified Freundlich model revealed that the release 

coefficients for NIC(1.0)-MMT (0.9883) and NIC(1.3)-MMT-E (0.6638) hybrids were cal-

culated to be less than that for NIC(1.0)-MMT-E (0.9950) hybrid. All the calculation re-

sults suggested strongly that the release of the intercalated NIC from NIC(1.0)-MMT-E 

hybrid was a kind of diffusion-controlled processes or heterogeneous diffusion process-

es. 

Figure S1. Plots of kinetic equation of (a) First-order kinetic model, (b) Parabolic diffusion model, (c) modified Freundlich 

model, and (d) Elovich model for the release of NIC from NIC(1.0)-MMT (red), NIC(1.0)-MMT-E (blue) and 

NIC(1.3)-MMT-E (green) hybrids. 


